Monitoring emissions from a former Manufactured Gas Plant (MGP) site during remediation was used to manage risks associated with inhalation of VOCs such as benzene, toluene, ethylbenzene, and xylenes; and contaminated particulates acting as an exposure conduit for PAHs and heavy metals. This risk management case study presents a USEPA-approved air monitoring program implemented to manage human public health risks during remediation at a former MGP site located in the southeast U.S. Risk-based Acceptable Air Concentrations (AACs) were developed and a sampling regime established to monitor potential emissions to maintain contaminant concentrations below the AACs. The AAC for benzene was based on carcinogenic risks using the current IUR from the USEPA's IRIS database. The AACs for toluene, ethyl benzene, and xylenes were based on non-carcinogenic effects using the current RfC from the IRIS database. The AACs for the carcinogenic PAHs were based on carcinogenic risks using the current IUR from California EPA. The AAC for respirable particulate matter (PM10) was the National Ambient Air Quality Standard (NAAQS) for PM10 and was used as a surrogate for both the PAHs and heavy metals. Site-specific AACs were calculated using a target cancer risk (TR) value of 1x10 -4 for carcinogens and a target hazard quotient (THQ) of 1 for noncarcinogens. The exposure duration used was based on a twelve-month project duration and an exposure time of 24-hours per day; equations, toxicity values and sources were based on USEPA's Regional Screening Levels. A total 535 twenty-four hour time weighted samples (269 VOC samples and 266 PAH samples) were collected over the project duration. Only minor levels of VOCs and PAHs were detected and no results were above the AACs. These time-weighted averages demonstrate that the real-time air monitoring and control measures implemented at the Site effectively maintained concentrations below the AACs and were protective of public health
Managing Public Health Risks Using Air Monitoring at a Former Manufactured Gas Plant (MGP) Site
The purpose of the Air Monitoring Plan (AMP) at the MGP site was to provide early detection in the field of short-term emissions of site related chemicals. The early detection of emissions and associated contingency measures was intended to expedite any necessary mitigation measures, and to reduce the potential for the community to be exposed to constituents at levels above accepted regulatory limits and recommended guidelines.
The target chemicals for the air sampling and monitoring program were based on the previous environmental investigations and the in situ stabilization/solidification pilot test performed at the site in August and September, 2009. These constituents were associated with typical Manufactured Gasification Plant (MGP) operations and included selected volatile organic compounds (VOCs) and polycyclic aromatic hydrocarbons (PAHs). Air monitoring for this site was conducted during remediation activities performed from December 14, 2009 through January 31, 2011 and pre-remediation baseline air monitoring was conducted from December 4 through 13, 2009.
Twenty-four hour confirmatory air sampling was conducted and laboratory measured concentrations of constituents were derived for comparison to the acceptable air concentrations (AACs) to evaluate the continuous monitoring system. The AACs were developed to ensure protection of human health with an ample margin of safety.
Introduction
Methods: Air Monitoring Plan
Results: 24-Hour Ambient Air Sampling Conclusions PM10 was measured above the Action Level at times due to diesel engine exhaust, vehicle traffic, off-site activities, or rain effects on the particulate monitors. Particulate matter was measured above the Action Level during the night or on weekends, or was detected upwind of remedial operations. These events were a result of off-site activities or weather conditions. The Air Monitoring Program and mitigation controls were effective at controlling potential Total Volatile Organic Chemicals and PM10 emissions from the MGP site through swift notification of action level exceedance. The AMP and the response by on-site personnel, provided an early warning and detection system to prevent and/or mitigate off-site exposures to site-related contaminants associated with intrusive operations.
Laboratory results were not detected above the Accepted Ambient Concentrations; therefore, site monitoring and control actions were protective of human health over the duration of the air monitoring plan implementation.
The AMP consisted of ten real-time air monitoring stations (AMS 1-10) along the site perimeter and one meteorological station for determining and recording wind direction. The number and locations of these stations were based on expected work activity and proximity to potential adjacent receptors. Six AMS were placed along the perimeter where the potential emission was the greatest, four AMS were placed at cloud branch creek at locations set up to capture potential emission from the sediment remediation. Each real time AMS recorded TVOC and PM10 concentration along the site perimeter. The AMP was supplemented with handheld air monitoring instruments for TVOC and dust at perimeter locations, conducted as needed during remedial activities. Time weighted 24-hour average VOC and PAH samples were collected once per week to show that real-time AMS were effective in measuring concentrations of the target VOCs. The samples were collected in 6-liter summa vacuum canisters and high volume PUF cartridges and submitted for laboratory analysis by USEPA methods TO-15 and TO-13A at AIR Toxics Ltd., CA, a USEPA approved laboratory.
Methods: Continuous Air Monitoring
Real-time air monitoring was conducted 24-hours per day seven days a week during active construction periods using the patented Air Logics Perimeter Air Monitoring System. The perimeter Air Monitoring System consisted of ten AMS, one meteorological tower, and one central computing system. The aim of the real-time monitoring program was early detection of short-term emissions and off-site migration of site-related TVOCs and respirable dust. Each station was equipped with a Photovac Voyager portable field gas chromatograph (GC), capable of total hydrocarbon (THC) analysis, automated collection of constituent-specific data (benzene) when the Action level was exceeded, and data logging. Each particulate meter was equipped with a PM10 filter to monitor particulates less than 10 microns (PM10). Each photoionization detector (PID) and GC collected and analyzed samples, and sent results to the central computer system every two minutes. All TVOC, individual VOC constituents, PM10 and meteorological data were stored in data loggers located within each monitoring station, sent in real-time via radio telemetry to the central computer system for monitoring and analysis. Each AMS had solar panels in case of electricity outage. If an alert for TVOC or PM10 occurred either during operating hours or after hours, site managers were notified via phone paging system. The pager module informed the air monitoring technician when a measured concentration was greater than the Action Levels.
Results (Pre-Remedial Action Air Monitoring):
Real-time fixed air monitoring for TVOC and PM10 conducted for pre-remedial action found only one increased level of PM10 on December 10, 2009 of 209 µg/m 3 , which was upwind of the site and was attributed to off-site activities. Of the 16 upwind, downwind and adjacent receptor TO-15 ambient air verification samples there were only four chemicals detected in the samples: toluene, acetone, 2-butanone, and methylene chloride. Only toluene is relevant to MGP-sites; this sample, collected December 11, 2009 was 3.8 µg/m3, which is below the AAC of 5000 µg/m3. As well, this sample was collected upwind and not considered related to the site. Other contaminates were not site related. Of the 15 upwind, downwind, and adjacent receptor TO-13A samples, the chemicals that were detected were naphthalene (0.0028-0.010 µg/m 3 ), acenapthene (0.0040-0.16 µg/m 3 ), and phenanthrene (0.0032-0.0097 µg/m 3 . None of these PAHs were above the AACs of 9000 µg/m 3 for naphthalene, and 150 µg/m 3 for acenapthene and phenanthrene. 
Results (Continuous Air Monitoring):
For TVOCs, a total of 3,517 samples were collected by the 10 AMS over the period of the project; out of these samples during the period from December 2009 to January 2011 the action level of 500 ppbv was exceeded on 42 days. Upon exceeding the level, the Photovac Voyager GC performed speciation for benzene and it was not detected during the project period. For PM10, a total of 3,687 samples were collected at the 10 AMS during the project, and the action level of 150 µg/m 3 was exceeded on 107 days during the project period. The 15 minute average concentrations of PM10 were measured at AMS 2 (above 113 µg/m 3 ) and AMS 3 (above 150 µg/m 3 ) on several occasions during remediation activities. For all of these occasions PM10 concentrations dropped below alert levels during the second 15-minute time period. These detections were attributable to either off-site activities or from on-site exhaust, generator exhaust, silo dust, or on-site vehicle traffic at the project site. 
